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Seebeck and Entropy values
Impedance resistance values Table S4 -Tabulated values of solution resistance (R s ) and electron transfer resistance (R ET) obtained from the electrochemical impedance spec troscopy fitted with the model sho wn in Figure S4 . The electrochemical impedance spectroscopy measurements were carried out for all four Fe salts (0.2 M Fe(II) and 0.2 M Fe(III)) , in the isothermal thermoelec trochemical cell at ca. 20°C in the absence of supporting electrolyte, in the frequency range of 50,000 Hz to 1 Hz at an amplitude of 20 mV. Table S5 -Tabulated values of internal thermocell resistance calculated from the current vs potential plots (shown in Figure 6 ), in a non-isothermal thermoelectrochemical cell with ΔT = 20°C (Thot = 35°C and Tcold = 15°C).
List of chemicals used for cost analysis
The below table lists the compounds, their pack size and the cost used in the cost analysis. It should be noted that some of the chemicals listed here are not the ones purchased and used in this study, nor the prices paid; actual reagents were gathered from a diverse range of sources over different dates, and subject to internal discounts. Instead, these reagents are those found publically on the Sigma Aldrich website (sigmaaldrich.com; country set to United Kingdom) on 10 th August 2018. Where ever possible, the reagents were (i) of ACS Reagent grade, (ii) solid pack sizes were 500 grams and (iii) liquid pack sizes were 2.5 litres. Where not available, the nearest reagent grade and pack size was selected.
There are significant variations in cost as a function of hydration, e.g. anhydrous Iron (II) Chloride (250 g, 98%, £441) vs Iron (II) Chloride tetrahydrate (250 g, ≥99.0%, £42). Since anhydrous reagents were not required, the (cheaper) hydrated forms were used here. Extremely high purity reagents were also significantly more expensive, but such reagents were neither required nor used in this study.
Notably, all of the trifluoromethanesulfonate materials (both iron salts and the acid) , showing experimental (black) and fitt ed (coloured) curves, in the absence (blue) and presence (red) of 1 M conjugate acid. The impedance spectra were obtained at the equilibrium potential with a frequency range from 50,000 Hz to 1 Hz and with an amplitude of 20 mV . Fitting was focussed on obtaining Rs and RET values from the Nyquist Semicircle, and the refore higher frequencies have been truncated. It is important to note the high concentration of redox active species and absence of supporting electrolyte, which is uncommon for Electrochemical Impedance Spectroscopy experiments.
